In the field of Information Technology (IT) there is an observable trend toward project failure. Although multiple actions have attempted to address this failure trend, they have not impacted the extent of the trend. As the projections for IT investment increase by a magnitude of 3.5% (annual average) and IT project failures report losses in the billions [1], it is anticipated that this trend will become ever steeper in the coming years. This problem and the magnitude of its reported impact demand researchers and practitioners alike take a hard look at the way that projects have been conducted historically in order to seek effective and holistic approaches to assess and ultimately rectify this systemic issue. Much of the research on IT projects to date addresses "success" factors with no accounting of or focus on "failures" and their respective potential root causes. This paper focuses on "Adaptive Experimentation," a proposed four-phased research methodology incorporating a multi-method approach which integrates Grounded Theory principles to expose potential theoretical "blind spots" unexplored to date (validation and classification of reported IT "failure" categories) and explores this systemic matter from a social lens framework by incorporating IT Intangible Social Factors (IFSs).
Introduction
Information Technology (IT) is a driving force in our society creating interdependencies within a dynamic, interconnected, and ever-changing continuum. Global IT spending rose 5.4% to $3.4 trillion only this past year and is expected to surpass last year's projection by topping $3.6 trillion [1] . Globally, failure rates within the IT project management domain have been high since its inception [2] . Table 1 shows data from the CHAOS [3] reports displaying alarming failure rates going as far back as 1994. It is important to note that the Standish Group defined a successful project as delivering all the requested functionality, on the expected date, for the planned cost. Neither the ability nor versatility to account for and accommodate changes, the capability to manage risks, or the essential value of the software were considered. As reviewed in a previous paper by the authors [4] , many complementary and dependable sources support and/or expand upon these alarming statistics [1] . To date, the evolution of new and/or updated IT project management frameworks and methodologies have not addressed this systemic and costly trend.
Existing research in practice has been ongoing for multiple years (assessing "failure" within projects in general) but is often limited to secondary data sources or questionnaires to identify failure factors. Despite this ongoing research, projects continue to fail [5] .
The authors note that there is an observable limitation within the prevailing research regarding examining the significance of the identified failure factors as well as a deficiency of deliberation validating whether the uncovered failure factors are de facto "causes" or merely symptomatic feedbacks to a deeply rooted systematic project (or organizational) dynamic. Ongoing research also relies on the accuracy of the captured data on "project failure" and the assumption of truth within survey responses. Unambiguously, within the project "failure" paradigm there is a pervasiveness of biased feedback due to the fear of undesirable adverse consequences to organizations and individuals reporting and/or admitting to a project "failure" or outcome. These observations must be taken into account when constructing a research methodology confronting challenges of this nature. Another challenge imposed with this type of research lies in the definition of project success or failure. Most literature references fix their "success" or "failure" criteria within the prevailing (reductionist) project management theory of triple constraints context: scope, budget, and timelines. Through comprehensive literature review the authors have also identified a fundamental organizational breach when it comes to the definition of and focus on project value as well as its consensus across project stakeholders.
Another research and operational challenge pertains to the actual definition of project failure: As uncovered within the literature review, even though IT project failure is considered pervasive [6, 7] there is no commonly established definition of success and failure [8, 6] . Meyers [9] suggests that success is achieved when a system is perceived to be successful by stakeholders. Although this appears a sensible approach, perceptions are influenced by expectations which may in turn come from unrealistic expectations [10] . As Nobel Prize winners Daniel Kahneman and Amos Tversky explain regarding prospect theory, optimistic expectations regarding time, budget, and quality can be regarded as normal human psychological behavior under conditions of uncertainty [11] . Given this human inclination to underestimate challenges and to overestimate their own capabilities, stakeholders could perceive a project as a partial failure when it was in fact successful in achieving near-optimal results. How success is defined therefore affects the final judgment of success or failure. The authors have considered these and other correlated research challenges identified during the preliminary literature review, as well as capitalized on their extensive professional experiences within the IT project management domain, to construct and implement an unbiased research approach that enables the possibility to uncover even potential flaws within project management theory itself.
The purpose of this paper as an extension of the authors' research approach is to openly and systematically provide a holistic research methodology in an unbiased manner to investigate the causes of project failure, their interdependencies, and how these can be anticipated, prevented, managed, or controlled. This research methodology has been designed with the anticipation of not only adding information to the body of knowledge already in existence, but to also examine the major issues currently causing project failure from a distinctive context (lens) regulating the key dynamics within complex social systems: The authors exploit the systemic theory of German sociologist Nuklas Luhmann in exploring the view that projects, and in this particular case IT projects, must be reflected as complex social systems [12] . It is important to note that the data collection is still in progress, hence the examples provided in this paper do not yet leverage a holistic methodology proposed by the authors; however, they should serve as an illustrative frame of reference for component(s) of the overall proposed methodology leveraging applications as close to the IT environment as possible. This approach has been elected in the absence of the data analysis (in progress) as the authors are introducing this integrated methodology to the Systems Engineering (SE) community for the first time. The key objective of this paper therefore is to present and familiarize the SE body of knowledge with the concepts of each component of the proposed methodology as well their novel integrated research framework assessing the IT project management failure trend.
This proposed methodology leverages a multi-method, holistic strategy to research the IT project failure pandemic in order to provide necessary checks and balances from an empirical perspective while reducing potential biases and theoretically uncovering other unexplored failure root causes. This four-phased methodology also takes under consideration the challenges within this type of research as presented in the initial paragraphs: A semistructured interview process rooted within Grounded Theory principles [13, 14] provides an open landscape for potential new discoveries reducing the bias (fear factors when reporting and/or admitting "failures") prevalent within this type of research.
The authors' objective in leveraging Grounded Theory is not necessarily to evolve a new theory, but rather to identify key categories through axial coding as well as their respective interrelationships (connections). In brief terms, axial coding can be defined as the "discovery" and "emergence" of central themes in the course of qualitative data analysis. Axial coding is a key tool leveraged within the Grounded Theory by means of assigning "codes" (categories and notions) to each other, grouping inductive and deductive rational [15] . Strauss and Corbin [15] suggested this coding paradigm including classes related to (1) the phenomenon under study, (2) the conditions related to that phenomenon (context conditions, intervening-structural-conditions or causal conditions), (3) the actions and interactional strategies directed at managing or handling the phenomenon and (4) the consequences of the actions/interactions related to the phenomenon. This model is rooted in the pragmatist and interconnected social theory and is hence an ideal counterpart for the research framework proposed by the authors. It also supports the paramount need of complementary disciplines of data collection and modeling simultaneously (adaptive experimentation and leveraging the contexts in question). In essence, this method will support mapping potential causal conditions, context, strategies, and prescriptive measures [15] . The subsequent sections of this paper further elaborate on the four-phased multi-method research methodology approach proposed by the authors, and conclude by discussing the authors' next steps in this ongoing research.
Theoretical Background
As critically stated by Monod and Boland, "Relying on causality and objectivity, two concepts challenged by contemporary physics, we leave ourselves little hope of making Social and Human Sciences progress"; instead, "we can only understand knowledge if we consider it as situated, embodied and linked to experience in the Life World, to culture, and to power" [16], p. 139, see also Hassel [17] . The emphasis on situating, embodying, and linking knowledge is fundamental to understanding the IT Intangible Social Factors (IFSs) encompassing many of their characteristics and perspectives. This point becomes even more relevant due to the unique nature of each project: Essentially, ISFs must be assessed based upon their situational and contextual factors. The authors define ISFs as key social forces ("soft" factors) interacting within project teams and their interrelationships. These factors can be modeled and serve as prescriptive and anticipatory management recommendations, not objective and normative guidelines. It is not possible to accurately identify causes for failures without first and foremost understanding the ISFs at play. In the case of the IT projects within the social construct elected by the authors, failures (or successes) will be a natural dynamic among the ISFs. Hence the authors also hypothesize that uncovering the key ISFs within IT projects and attaining a basic understanding regarding their dynamic interactions will lead to a preemptive, adaptive, and flexible management framework which is essential to avoid the IT project failure paradigm. This approach assumes that the knowledge of reality is attained through social constructs rather than the reductionist frameworks regimenting IT project management to date [1] . This methodology leverages documentation, language, tools, and any other possible artifact [18] .
Regarding the need for an adaptive research framework, the authors note that organizations and individuals have been leveraging a multi-method approach when gathering data and feeding their decision mechanisms as well as their respective rationalizations and/or their interdependencies-either instinctively or within a certain structure. Hence the authors introduce "Adaptive Experimentation" within the multi-method research approach as a means to conform to a much more rapidly evolving environment, specifically the IT domain. The luxury of collecting data over longer periods of time as a means of attaining validity and assertions for hypotheses means that by the time the problem is understood, the environments, conditions, and/or technological challenges/attributes (i.e. the project's "context") will have changed many times, and the initial data/metadata collected may no longer apply to a problem. Leveraging this perspective adds a broader understanding than the dominant reductionist and "failure" avoidance ("positivist") research on IT project failure, supporting the research outcomes. The positivist view plans for the best outcomes (with a linear approach to risk and its management) and operates without anticipating the dynamic nature of projects and/or teams.
In summary, an adaptive multi-method research approach to ISFs leverages objective and subjective perspectives within their specific contexts and the timing of the project(s) in question. The authors postulate that ISF research must encompass this pluralist view as emphasized by Mingers [19] : "Critical pluralism can encompass multiparadigm research combinations" and allows considering more than one paradigm by adopting a "critical stance towards the necessity and validity of current social arrangements" (p. 248).
ISF Research

Overarching research framework
This study is grounded in Luhmann's Social Systems Theory [12] primarily highlighting three main themes: (a) Systems Theory as a societal theory, (b) Communication Theory, and (c) Evolution Theory. The thread among these main themes and the basis of Luhmann's work is communication. He envisions social systems as systems of communication. This principle is even more relevant within the global expansion that has increased communication challenges as IT project teams strive to collaborate, and/or make efforts to outsource or other similar means to acquire, build, and maintain IT systems in a cost-effective fashion. Diverse educational, cultural, and ethnic backgrounds within teams (small and large alike) have become a normative organizational fact. The authors hypothesize that communication can be mapped as a root cause of IT project failures. In order to deal with the complexity of the social dynamics within each unique IT project context, identifying and classifying key ISFs is a prerequisite which will offer taxonomical filtering for elected subsystems. To a certain extent, searching for the "meaning" by consolidating perceptions must be bounded and contextualized. A system dynamics archetype modeling approach will enable assessing the interrelationships among the ISFs identified within this study (currently in progress).
Within the so-called "reduction of complexity," the criterion according to which information is selected and processed is "meaning." Both social and physical systems operate by processing "meaning" (unbiased interpretation and management of perceptions). The methodology leverages Grounded Theory to promote an unbiased capture of perceptions across all participants of a project (i.e., all stakeholders, from technical to management and ultimately the customer base that will be utilizing the systems post-deployment).
In order to narrow the scope of this particular study, the small IT project domain was selected (i.e., budget of $1.5M or below and less than 18 months implementation timeframe). This selection was motivated by the lack of research and/or information regarding small IT projects available to date-even though they constitute over 50% of the overall global IT project portfolios [3] . Yet this proposed methodology has been designed to be piloted for any project regardless of size, duration, and domain. It is the authors' intention to extend their research after the first assessment within the "small IT projects" valuation.
The authors define this "Adaptive Experimentation" methodology as a compilation of contextual, holistic, systems thinking with its foundation in Grounded Theory under the framework of the Social Theory lens. Fig. 1 provides a graphical depiction of the proposed research framework. 
Present paradigm (Qualitative)
This phase provides the justification to assess the IT project failure paradigm. An extensive literature review has been previously conducted by the authors [4] and a qualitative approach (based upon the Grounded Theory currently in progress) has been leveraged.
Credentials (Qualitative/Quantitative Initial Model)
The key driver for this phase is identifying, classifying, and defining the key ISFs. A model is being created to illustrate the classification of the identified ISFs into their respective mapped dimensions. Outcomes of the Grounded Theory interviews and surveys have been leveraged and outcomes of the modeled data will be reviewed by a panel of subject matter experts as well as survey participants. Krcmar et al.'s [21] research is on critical success factors in projects; however, this approach is limited to only identifying such factors. 
Weight (Qualitative/Quantitative Intermediate Model)
This phase analyzes the ISFs' relevance as well as how they map against the authors' original hypothesis. The authors will also classify the relevance of the identified and classified ISFs against the distinct stages of a project for context as well as a key differentiator against research conducted to date which generalizes the findings without considering a project's phase-specific impact(s). Pinto and Slevin began the examination of the degree of importance of critical success factors within projects, taking under consideration the project phase [22] . Others approached success factors focusing on specific phases of the project only. Despite the disparity between the methods, they tend to lead to the same success factors. However, there is an absence of studies assessing IT project failure (in our case from an ISF perspective) taking under consideration their relevance within project phases.
The authors will leverage an approach similar to the one proposed by Esteves [20] , adopting a scale indicating a low, normal, or high relevance during the validation phase with the panel of subject matter experts and project stakeholders engaged in the interview process. Time allowing, a case study will be conducted with the intent to also validate this phase in practice. A few researchers extend their studies from credentialing towards credentialing-i.e., identifying the relevance of the identified factors across different project stages. Esteves and Pastor [23] and Somers and Nelson [24] provide good examples for this type of reference.
Prescriptive recommendations (Qualitative)
This phase capitalizes on the findings of the previous ones to consolidate a series of structured management recommendations that have been consistently identified to counteract the IT project failure paradigm (i.e., promote success). A case study would be the best approach to validate this phase [20] . The authors will leverage System Dynamics models based upon the key ISFs identified, and illustrate their interrelationships and potential enforcing and/or balancing actions that could stabilize a project environment. The authors hypothesize that in order to overcome the project failure paradigm, an adaptive Project Management framework must be taken under consideration and proactively monitored instead of the current positivist approach to management via leveraging rigid plans and the unrealistic perception that without attention to ISFs and their respective impacts, a project would succeed. Systems Archetypes provide a suitable framework for modeling and preventive monitoring of ISFs. Esteves [20] introduces a case study in order to identify potential management alternatives.
Triangulation (All data points collected)
As well defined by Guion, Diehl, and McDonald [25] , "Triangulation is a method used by qualitative researchers to check and establish validity in their studies by analyzing a research question from multiple perspectives." Based on claims from the same authors, Patton [26] "cautions that it is a common misconception that the goal of triangulation is to arrive at consistency across data sources or approaches; in fact, such inconsistencies may be likely given the relative strengths of different approaches. In Patton's view, these inconsistencies should not be seen as weakening the evidence, but should be viewed as an opportunity to uncover deeper meaning in the data." Data triangulation encompasses the assessment of all different sources of information identified within the research in order to increase the validity of a study. In this study, for instance, the research process started by a comprehensive literature review followed by the identification and interview of IT projects stakeholder groups such as management, technical, and customers. In-depth interviews are currently in process with each of these groups to gain insight into their perspectives on IT project outcomes. During the analysis stage, feedback from the stakeholder groups is compared to determine areas of agreement as well as areas of divergence. Esteves [20] provides an example of how to leverage qualitative and quantitative methods within a study.
ISFs' multi-method design
The great majority of IT researchers leverage quantitative research, so introducing Grounded Theory has been slow. The primary resistance toward qualitative and quantitative research comes from concerns related to time frames to conclude a research project and/or the perception that quantitative research cannot be easily validated within the "hard" sciences. The authors postulate that both qualitative and quantitative approaches are necessary to unravel systemic issues driven by social dynamics-which is the case with IT projects (we may generalize this assertion across projects of any nature). Although the research terms "mixed-method" and "multi-method" have been used interchangeably, Morse highlights their differences [27] . By definition, the mixed-method design "is the incorporation of various qualitative or quantitative strategies within a single project that may have either a qualitative or quantitative theoretical drive. The introduced strategies are supplemental to the major or core method and serve to enlighten or provide clues that are followed up within the core method" (p. 190). However, in the multimethod design each method carries a similar weight and is conducted with accuracy [27] , with the final outcomes triangulated, which enhances (from a validation perspective) the research findings.
According to Mingers, many other supporting factors can be attributed to multi-method research such as crossvalidating data results by combining different data sources ("triangulation"), uncovering new paradigms that can promote other work ("creativity"), as well as the potential to expand upon the current work as different contexts are explored ("expansion") [19] . Mingers also points out some limitations within the multi-method strategy. For instance, results depend on the cognitive ability and/or limitations of interpreting and/or maneuvering among different contexts and/or environments, and the challenge of identifying a researcher who is well-versed in both approaches (quantitative and qualitative).
The literature review revealed that within the IT project failure research, purely quantitative or quantitative research methods have been leveraged. For this reason and the rationale discussed in the Theoretical Background section of this paper (Section 2), the authors aim toward the multi-method approach. Figure 7 summarizes the overarching ISF research methodology (adapted from Esteves [20] ). 
Grounded Theory Applications (Examples)
Esteves et al. [28] provides three examples where Grounded Theory has been applied when studying Intranets: diagnosing (identifying and defining) critical success factors to the integration of Intranets in organizations; Enterprise Resource Planning (ERP) project success investigation (identification and definition of success factors); and user satisfaction case studies (two case studies with the goal of studying the satisfaction felt by organizational actors with the computer-based systems used to support their work processes [29] ).
In the first study (Intranets) thirteen case studies already published were leveraged as the primary data source. Several data sources associated with each case study such as magazines, newspapers, and technical reports were researched and the information triangulated. Inconsistences were explained by additional research and records, and a model based on findings was generated. Within this Grounded Theory method three key categories emerged: Organizational, Social, and Technological. All other identified subcategories were then grouped within the three emerging major categories. The authors also noted within this example the advantages of the Grounded Theory as it sets its target not in testing an existing hypothesis but, according to Glasser [30] , discovering the theory implicit in the data.
In the second study (ERP project success), a two-phased approach was leveraged primarily focusing on identifying and classifying project success factors. The goal of the study was to analyze (identify and define) success factors within the ERP implementations. Similarly to the first study, data from the literature review was collected and ten papers became the key research documents. The data was then classified and organized in a new unified model. This model was finally compared with other case studies related to the subject. The unified success factors were classified under Strategic and Tactical emerging categories cross-referenced against technological and organizational areas. An open coding step was leveraged to identify the relationships between categories due to the lack of information to define such networks. The authors also noted the importance of domain expertise in order to appropriately code the relevant data researched. The authors advocate for approaches that increase the rigor and explanation of results attained through statistical tools such as factor analysis.
In the third case (user satisfaction case study) two cases were conducted. The use of the cases' contexts (together and in alternation) uncovered evidence regarding the transformation process which the two environments were experiencing. Data was gathered by informal dialogs and observations in conjunction with documentation review, observation within the operational construct followed by semi-structured interviews with the same actors. The authors place particular emphasis on the benefit of an iterative approach between data collection and analysis. Other matters raised during this study pertain to ethical considerations: Studies in which researchers seek to reach closeness with participants must take under consideration significant conflicts and different perspectives regarding institutionalized concepts and practices. At times the research report can serve as a tool to mitigate identified conflict areas if constructively summarized and presented.
A series of general recommendations on applications leveraging Grounded Theory is then provided by Esteves et al. [28] based on their own experiences. They maintain using the open canvas (not tied to a pre-defined hypothesis, unlike traditional research methods) when studying a phenomenon, a pluralistic and constructive data sampling approach leveraging as many data sources as possible, a targeted literature review, and the fact that this type of research is time-consuming.
Conclusion and Next Steps
Empirical evidence indicates an overdue requirement for a new approach to research regarding overcoming pervasive IT project failures. This paper presents a four-phased multi-method approach currently in progress which aggregates System Dynamics, Grounded Theory, and Social Theory principles and introduces the concept of "Intangible Social Factors" (ISFs). Evidence collected thus far supports the authors' original hypothesis; subsequent papers will encompass the presentation and analysis of the ongoing data collection and triangulation.
This methodology adopts a distinct paradigm in order to better understand the IT project management social structures rather than continue being victimized by them. This perspective of IT project failure has not been researched so far, and traditional methods without a social context perspective have not impacted the IT project failure trend to date, nor have they provided effective means or solutions to manage the irrational nature of IT project failures. The authors will further elaborate on models and corrective measures in future work.
